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1 
Th invention relates -t0 heat engines and more 
particularly to the rotating type utilizing self- 
contained heat j et devices. 
It is an object of the invention to provide a 
high output, low cost, high-speed heat engine 
capable of producing rotary motion and more 
particulaxly to provide a rotary heat engine 
extremely simple, light weight but rugged con- 
struction, capable of prolucing high-speed rotary 
motion with a mimum of moving parts. 
Other and further objects of the invention are 
those inherent in the appuratus herein illustrated, 
described and claimed. 
The invention is fllustrated with reference to 
the drawings in which 
Figure 1 is a transverse sectional view, partly 
in elevation, of the aplmratus of the invention, 
the sectioning being in the direction of arrows 
I--! of Figure 2; 
Pigure 2 is a plan view, partly in section, taken 
along the line 2--2 of Figure 1. 
Throughout the drawings corresponding 
mera]s refer to the same parts. 
Referring to the drawings, 10 indicates 
mounting plate which is povided with a journal 
box I I having therein a pair of precision ball 
bearings 12 and 13, which are located in the jour- 
nal by means of internal shoulders 10A and 
The bearings are protected by a pair of screw 
caps 14 and 18 which may, if desired, be provided 
with suitable dust and grease retainers. L the 
bearings 12 and 13 there is journaled a shaft 
which bas a flange I at its upper end. The 
shaft is reduced in diameter at I so .as to pro- 
vide a stop against which the inner race of bear- 
i.ng 13 is abutted, the inner races of bearings 
and 13 being maintained in suitable spaced rela- 
tionship by tubular spacer 19. The lower bear- 
ing 12 is held in place by a retaining nut 
which may be provided with any suitable lock- 
ing device. The power take-off end 21 of the 
sha-ft 16 is, of course, of reduced diameter so as 
to allow removal of the nut 20. 
The upper mounting flange I] is provided with 
a tb__'ckened rim at 23 upon which the turbo- 
runner generally designated 60 is mounted. The 
turbo-runner is a circular plate 31, preÏerably 
 of high quality steel to which one or more jet 
pipes, here illustrated as three pipes 3, 34 and 
38, are suitably attached as by welding, as is in- 
dicated at 36. The jet pipes curve from a direc- 
 tion early radially outward aç, for example, 
3 and thence with a decreasing radius of curva- 
ture toward the end of the pipe at 35. The inner 
ënds of the jet pipes are fastened -into apertures 

in an annular ring 48, the inner ends of each of 
the pipes being flared and flnished to a smooh 
curve as indicated at 41 for pipe 33, it b,eing 
understood that each of the pipes is thus 
 ished SO as to present a smoothly rounded ext 
from the combustion cha.rnber 42. As shown, the 
several jet pipes 33, 34 and 38 have a !ength 
greater than the radius of the combustion cham- 
ber 4 such that a resonant condition is çtained 
l0 in operation. The pipes are preferab!y securçy 
welded onto the ring 40, as indicated at 44. To 
the upper surface of the ring 40 there is att.açhd 
a valve pla-te and fuel in!et nozzle assembly gen- 
erally designated 48 having a .shoul, der 4 vhieh 
l is attached to the upper edge of the ring 0 by 
means of a plurality .of through bol 4 Whch 
are spaced so as hot to extend through any of 
the jet pipes. The portiòn of thÇ unit 4§ opp0- 
site the bracket 80 forms the upPer Portion of 
20 the combustion chamber 42 and is thickened aud 
smoothed off at 82 so s fo f0rm a smooth 
trance into each of the jet pipes 33, 34 and 38. 
The portion of .the unit 48 under the bracket 
constitutes a valve plate .and is drilled with a 
25 plurality of converging holes 4 which extend 
from a ring of ports 88 towards each other and 
intersect and form the Venturi air inlet passage 
6., the outer surface of which is deflned by he 
upper Venturi shaped horn 8] of the unit 4§. 
30 The holes 84 where they emerge upon the valve 
plate surface 83 are sPaced fr.om each other by 
the converging intersection and thus form a con- 
ical central portion 89 which serres fo guide the 
air-fuel mixture to the ports. 
35 Upon the under surface of the valve plate 
there is attached a circular valve 60 which is 
held in place by a valve retainer and backstop 
the latter being in turn held by the cap screw 
2. The valve 6{}, the valve backstop 61 and eap 
40 screw and the location of the dritled holes 84 -in 
respect thereto, may be of any desired type, such 
as the several patterns described in our copend- 
ing application Ser. No. 649,882 filed February 
25, 1946, entitled Resonating Pu]se .Jet Engine. 
45 On the upper surface of the exhaust housing 
there is mounted a stationary fuel tank 68 from 
which there extends a stationary fuel iniet tube 
6 which is provided with a fuel jet opening and 
metering orifice 6 at the throat of the Venturi 
50 tube 86. If needed, a suitable heat insulator may 
be provided between tank 68 and housing ]2. As 
the air-fuel mixture passes through the venturi 
itis distributed fo the holes 84 and delivered to 
the valve ports 88 whereupon the valve 60 is lifted 
55 from the ports and the fuel,air mixture is .intro- 
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duced into the combustion chamber 42. Com- 
bustion is initiated by the igniteç 61 which may 
conveniently be of the type illustrated in a co- 
pending application of Charles B. Marks Ser. io. 
661,451 filed April 11, 1946, now abandoned, 
entitled Jet Propulsion Ignition, it being under- 
stood that when combustion is initiated the rotor 
is temporarily stalled and held while a high 
tension ignition lead 68 is attached to the igniter 
and the companion high tension lead 69 grounded 
tO the machine frame as indicated. Once com- 
bustion is initiated it is self-sustaining and the 
ignition leads 68 and 69 may then be removed, 
the stalled rotor is then released and the jet 
produced through the several jet pipes 33, 34 and 
35 produces a heavy reaction force and provides 
a high speed and powerful rotary mechanical 
power which may. be taken off shaft 6 and 
utilized for any desired purpose such as a blower, 
etc. 
The exhaust gases are conveniently collected 
in a scroll generally designated 12 which has cen- 
tral openings 13 and 14. The opening 14 is con- 
veniently made sufliciently large so that the 
igniter wire may conveniently be attached 
through it for starting. 
In operation the rotor 3] draws air through the 
openings 13 and 14 by way of arrows 15 and 16, 
thus cooling the rotor. The air and exhaust gases 
are collected in the scroll 18 and discharge 
through the scroll ourlet 19 to an exhaust fiue or 
directly to the atmosphere in the event the unit 
is used out of doors where exhaust gases are of 
no inconvenience. 
If will be noted that due to the thickened edge 
23 of the fiange 1 on the rotor a slight space Js 
provided at 86. A plura]ity of holes are provided 
at 6 through which air enters axially into the 
space near the center of the combustion chamber 
and it moves radially outward via arrows 92 and 
out of the apertures 83, thereby producing a cool- 
. ing effect on the plate 3 immediately under the 
combustion zone. If desired, the flange 23 may 
be much deeper, providing any desired amount of 
cooling air for sustained operation. Where the 
unit is used for only a few seconds or a few 
minutes of operation at a rime, the amount of 
cooling air required at this point is not very large 
and the cooling vents 8 --93 may therefore be 
dispensed with for such modes of operation. 
By curvin the jet pipes 33, 34 and 35 so that 
as they leave the combustion chamber they leave 
nearly radially and then through a decreasing 
radius reach the curvature of their tips 36, the 
development of excessive hot spots may be eHm- 
inated. It bas been round through experiment 
that the tip portion of a pulse jet exhaust pipe 
normally runs ata considerably lower tempera- 
ture than the portions of the pipe near the com- 
bustion chamber and it bas also been determined 
that any abrupt changes in curvature of the pipe 
- are likely to produce excessive heating, probablF 
due to friction plus the intense concentration of 
high temperature gases at these points. By 
smoothly curving the entrances of each jet pipe 
at 41 and gradually decreasing the radius of 
curvature hot spots are eliminated. Further- 
more, by welding each of the jet pipes 33, 34 and 
35 to the plate 3, at one or both sides of the 
pipe, a large amount of heat is conducted to the 
plate 31 and consequently dissipated. 
It will be understood that the mode of opera- 
tion of the jet and valve is of the type known a 
cyclic, or pulse jet. The type of air inlet passage 
described in out copending application Ser. No. 

4 
661,367 filed April 11, 1946, now abandoned, 
entitled Valve Mechanism, may of course be sub- 
stituted for the valve mechanism. 
As many apparently widely different embodi- 
5 ments of this invention may be ruade without 
departing from the spirit and scope thereof, itis 
tobe understood that wé do not limit ourselves 
to the speciiïc embodiments herein except as 
deiïned by the appended claires. 
lO What we claim is: 
1. A rotary pulse jet engine capable of produco 
ing torque from a stationary condition compris- 
ing a centrally located combustion chamber hav- 
ing smooth walls and substantially free of inter- 
i5 mediate obstructions conducive to a rapid pulsat- 
ing fiow of gases therethrough, means for mount- 
ing said chamber for rotation about a central 
axis, air inlet means for supplying combustion air 
to said combustion chamber, means for introduc- 
20 ing fuel to form a combustible mixture in sid 
combustion chamber, means for initiating com- 
bustion in said chamber with resultant resonant 
self-sustained intermittent combustion therein, 
means providing for inflow of air from said r 
25 inlet means into said combustion chamber under 
the periodic resonating action therein while sub- 
stantially preventing reverse fiow through said 
air inlet, a plurality of elongated jet exhaust tubes 
having a length greater than the radius of said 
30 combustion chamber such that a resonant con- 
dition is obtained, each said tube opening in sub- 
stantially unrestricted relation directly into said 
combustion chamber and extending therefrom in 
a generally outward and tangential direction 
5 forming therewith a common system resonant in 
gases and capable of cyclic self-induction of com- 
bustion air and continued cyclic self-ignition of 
the fuel and air in said chamber automatically 
and independently of the rotation of said 
o chamber. 
2. A rotary pulse jet engine capable of produc- 
ing torque from a stationary condition compris- 
ing a centrally located combustion chamber hav- 
ing smooth walls and substantially free of 
.5 intermediate obstructions conducive to a rapid 
pulsating iïow of gases therethrough, means for 
mounting said chamber for rotation about a cen- 
tral axis, an air inlet substantially on said axis 
for supplying combustion air to said combustion 
50 chamber, means for introducing fuel to form a 
combustible mixture in said combustion cham- 
ber, means for initiatin combustion in said 
chamber with resultant resonant self-sustained 
combustion therein, means providing for inflow 
55 of air from said air inlet into said combustion 
chamber under the periodic resonating action 
therein while substantially preventing reverse 
flow through said air in]et, a plurality of elon- 
gated jet exhaust tubes having a length greater 
60 than the radius of said combustion chamber such 
that a resonant condition is obtained, each said 
tube opening in substantially unrestricted rela- 
tion directly into said combustion chamber and 
extending therefrom in a generally outward and 
65 tangential direction forming therewith a coin- 
mon system resonant in gases and capable of 
cyclic self-induction of combustion air and con- 
tJnued cyclic self-ignition of the fuel and air in 
said chamber automatically and independently of 
70 the rotation of said chamber. 
3. A rotary pulse jet engine capable of produc- 
ing torque from a stationary condition comprising 
a centrally located combustion chamber having 
smooth walls and substantially free of inter- 
ï.--, mediate obstructions conducive to a rapid pulsat- 



ing flow of gases therethrough, means for mount- 
ing said chamber for rotation about a central 
axis, an air inlet substantially on said axis for 
suppiying combust2on air fo said combustion 
chamber, means for introducing fuel fo form a 
combustible mixture in said combustion chamber, 
means for initiating combustion in said chamber 
with resultant resonant self-sustained combus- 
tion therein, means substantially on said axis 
providing for inflow of air from said air inlet into 
said combustion chamber under the periodic 
resonating action therein while substantially pre- 
venting reverse flow through said air inlet, a plu- 
rality of elongated jet exhaust tubes having a 
length greater than the radius of said combustion 
chamber such that a resonant condition is ob- 
tained, each said tube oloening in substantially 
unrestricted relation directly into said combus- 
tion chamber radially outwardly of said axis and 
extending therefrom in a generally outward and 
tangential direction îorming therewith a common 
system resonant in gases and capable of cyclic 
self-induction of combustion air and continued 
cyclic self-ignition oî the fuel and air in said 
chamber automatically and independently of the 
rotation of said chamber. 
4. In a rotary pulse jet engine capable of pro- 
ducing torque when stationary, a rotor-combus- 
tion chamber comprising a disk, a circular ring 
wall having a maximum diameter less than that 
of the disk positioned concentrically on the disk 
and fastened thereto, an air inlet and valve horn 
having a Venturi air inlet, a valve surface and 
a mounting flange the latter being of a diameter 
suflicient to close the ring wall, means for fasten- 
ing the air inlet and valve horn flange to the 
ring wall so as to close it and form a combus- 
tion chamber within the ring wall, at least one 
jet exhaust tube connected to the combustion 
chamber through the ring wall and extending 
in a generally outward and tangential dh'ection 
therefrom along said disk, said tube forming 
with the combustion chamber a resonant pulse 
jet system, said tube being fastened to said disk, 
and bearing means mounting said rotor-combus- 
tion chamber for rotation about à central axis 
through said disk. 
5. The apparatus of claire 4 further char- 
acterized in that an exhaust collector scroll hav- 
ing a closure ring above and below the disk and 
provided with an exhaust collecting scroll is 
mounted so as to enclose the disk which rotates 
therein. 
6. The .apparatus of claire 4 further charac- 
terized in that an exhaust collector scroll hav- 
ing a closure ring above and below the disk and 
provided with an exhaust collecting scroll is 
mounted so as to enclose the disk which rotates 
therein, said exhaust scroll closure rings above 
and below the disk being spaced therefrom so 
as to provide for cooling air inflow against both 
faces of the disk as it rotates. 
7. A rotarY pulse Jet engins comprising a 
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6 
frame, a scroll having centrally apertured hous- 
ing plates spaced from each other with the aper- 
tures aligned and connected at their outer edges 
by a gas collection scroll having a discharge ou- 
let, a combustion chamber-rotor assembly, a 
shaft connected to said assembly and jounaled 
on the frame for rotation, said rotor assembly 
including a circular plate mounted on the shaft 
so as fo roture about the center of the plate, a 
ring wall centrally attached fo the plate and ex- 
tending from one side thereof, an air and fuel 
intake tube positioned so as fo be coaxial with 
said shaft and extending outwardly through one 
of the apertures of the scroll housing plate and 
forming a combination chamber with said plate 
and ring wall, said air and fuel intake tube being 
fltted to the ring wall so as to close said wall, 
a fuel inlet nozzle in said tube, valve means in 
the tube for preventing back-flow of gases there- 
through, and at least one jet exhaust tube con- 
nected through the ring wall of the combustion 
chamber and extending in a generally outward 
and tangential direction along one side of the 
plate and attached thereto and forming with 
said combustion chamber a resonant pulse jet 
system, said rotating ports being balanced for 
rotation ai high speed. 
8. The apparatus of claire ï further charac- 
terized in that a fuel tank is mounted in in- 
sulated relation on the exhaust scroll. 
9. The apparatus of claire ï further charac- 
terized in that the central apertures of the scroll 
housing plates are of suflicient size to permit in- 
flow of cooling air against the combustion cham- 
ber-rotor assembly therein. 
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